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* A.W:-Kpbim>B BA; KaMnwK AC; EpyowKHM HA 

(73) AkuwonepHoe o&uecreo otkpwtoto Twna Tiy- 
Koj^^^ieoprawrea' 

(56) KypraHos BM MAP- rKapooMMcnca He4)Tenpa- 
AyKroa Ha amoMO*co6anbTMomi6AeHOBOM KaiamMTO- 
pa - Yefcanww* o630<x Cepi nepepaGoTKa 
Ked>m wmHMMr3He<t)TCXMH 1975. c104. 

AsiopcKoe CBHAeTenbCTBo CCCP N 1696460, wi 
C 10G 45/06.1991. . 

(54) cnocoB rw apowmctkm HEOTRHblX 

AHCTMJimiTHblX <W>AKltflfl 



(57) McncwwowHHr He*T€»wwi C*UHoob looG- 
peTeHMic Ma|if»^.flHawmfltMwe o>paKu*i noABep- 
ratOT nwOOMMCTKe a npMcyTcmMM •caTaiwaaTopa. co- 
Aepacamero. mbc% : okcha MomtfneHa 120-1 GO. a 
-Tom MMcne owHft Mow6fle»ia BHpCMMb* a awe *p&*~r 
HeMon«5AeHoaoM wtoibTW IjO-ftO: okcha HMKerm 
4JWM); okcha ao«4ipaMa 10^0; okcha KpemtR 
0.16-020. RpeABapmenbHO KaianwaaTop noABepra- 
. iot axTHaauiMM a tiwce aaoia nyreM Harpeea oioh icata- 
iaoaTopa ao 350 D C c i^bMeiKyTOHHiiWM awAepowtaMM 
r^M 1 20°C b renewe 4-6 h 200°C b wave 2-3 4, 
350°C a Te^eiwe 4-6 m Aocnwetaw Morwpnoro 

0TH0HJ6HHA B30ta K OKCHA8M mwfilpH*. BOnb<t>paMa 

m HMKeng, paaHoro 8-10 Monb/tnonh. cjxxneAyKXMMM 
oxnaweMwen cyi*»(|>HAHpoB»«eM h KomaKTvjpoaa- 
hmcm c cupbew npH 32O-400°C m AaeneHMM 2,7-45 
Mfla 1 tafia . 
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HaoepereHne othochtc k cnoco6aM npo- 

BSflGHMS CHAPOO-CTKH ^""^^Z l 

mux *panmifl m MOJKeT 6b.Tb ncncwibaoBaHO b 
JejTenepepaeaTUBawiueft n P oM U u,« e HHO- 

C ™'ypo 8 eHb rexHMKM aaK/noMaexc- a cne fl y»- 
uieM MasecTeH cnoco6 npoaeAeHM- npouec- 

"JSou^hc,. b tom. mto c» P be BMecre c 
^yn^pywiUVM BOAopoACOAepxawMM ra- 
30M HarpeBaerc* h npoxoAKTMepea <«o« mm- 

. i«hu QniOMOK06anbTMO/IUD- 

Kaxa^aaropa. aarpy^eHHoro a pe- 
Sxrop. paeoraiow^ b aA^aBaTiwecKOM pesw*- 
te c P nocne A y»^MV, «napa««e« « 
cTa6*n M 3a4.ie« ra3onpoAy«OBOft CMecw. 
(r*APOOMKCT.ca He4>TenpoAy«aOB na wWJ" 

mob B M m AP- TeMaTMiecKHM o6aop. Cep. 
nepepaeoTKa TAWtm. M.. UHWl4T3He<|>TexHM. 

l97S H2e t ?6«H3K l .M x npeAnoflaraeMOMy 
TexHHMecKOMy peuieHH* bb^ctc^ cnocoo 
thaPOOMhctkm b n pMcyrcTBMM a"» MOK0 n B M 8 ^ 
MoTv,6AeHOBoro h„h ^"^Teo^aiero 

sssa. c % T r M rc op cccp°TK 

k^.C 10 G 45/06. 1991)[21. 

HeAOCTaTKaMM A aHMbix cnoco6oB bbaji- 

K,TC« MV.3Ka». aKTHBHOCTb ai.»MOHHKe/lb- H 

ar M OKo6an.T MOnM 6AeHo fl orc ^SSS 
dob b peaxum* rwAPMpoBaMMH apoM3THMecxwx 
vrneaoAopo^oB m rviApoAeaaoTvipoBaHMJi.^ 
. SuiHOCTb M306p6TeHMfl aax/iwMaeTcii B 

"^EXS*** nanpaaneHO «a peu.cHne 
aaAaMV. nohy^HR axoAornMecKH ^ctoxto^- 
ahb c noHMxecHHUM coAep*aHHeM cepw. aao- 
ra M apoMSTMMecKHx yrneBO A opoAOB oes 
CHM)K6MMn Bb.xp A a neneBoft <j>paKUwn. Pewe- 

HMe 3TOW 38 A3MM OIlOCpeAOBaHO HOBbIM TeXHM- 
4SCIU1M pcaynblBTOM. flaHHW* TexHHsecxHH 

peay^aT APCTwraaTcn axrHaauHe* an»MO- 
H WK eiibMOi.M6AeH&Boro "a™""™* 3 ; 

AMUMpOBaHHOrO BO/lb<t>paMOM H *peMHMeM. 

HMfepTHUM raaoM (aaoTOM) np M aTMOC*epHOM 
AdBAGHMM ' m n P M MarpeBaHWM co CKopocrwo 
noAWJMa TeMnepaTypb. b cnoe xaTanHsaTopa 
15°C b Mac ao 120°C * BbiAepxxo* npn an* 
Tcwneparype b TeneHHe AS m. sareM HarpeM- 
hmh ao 200°C c BWAepxKOft « TeneHMe 2-3 In 
3aT eM HarpeaaHMH ao.350°C c »»AeP^o« b 
reMeMwe 4-6 m m oxnaweHMH ao 100 U b 
peay/ibraTe koto P o* ycTaHaenMBaeTCfl otho- 
u,eHne aaoxa k oncMAaw Monv,6AeHa. "O'-bJpa- 
Ma v. M M xen« 8-10 Monb/M0«b. 
cyflb<t>*A»poB;»H M e ^TanwaaTopa /.»6b.M *3- 
BecTMWM cnoco6oM m .OH^u^PoeaHie c 
cwpbew b cmbcm c BOAopoAConep*am«M-ra- 
30M np M TeM-ieparypo. 320- *00"C * AaafleHHH 



2 7-4.5 Nina b a A na6aTMMecKOM pe*H M e eno- 
weAyomea cenapauweM h cTa6MAM3auHevi ra- 

3onpoAyKT° BOM CMecw, 

CymecTBeHMbiMM npn3Ha.caMw M3o6peTe- 
5 hm« -anawTCs icnonbSOBaHMe b npw«e 

TMAPOOMMCTKM He<t.TflHWX A"CTVUl/WTHblX *P3K 

UM » OKC«AHb.x KaTanwaaropoB. KOHraKT|jpye- 

MUX C CbipbCM B npMCyTCTBMM 

BOAopoACOAepiicamero rasa b awrtarme- 
10 ckom paarrope.. .. uunrn . 

OT/IMMMTenbHWMM tipM3H81CaMM A8HHOrO 

M3 o6peTem« «B/.«»TCt. McnoflbaoaaHwe amo- 
MOHHKei.bMOAM6AeHOBpro Ka™H3aTopa. Mo- 

AM*MUMPOBaMHOrO BOHb«J>PaMOM M KpeMHHeM. 

15 CZp^bHonpABeprHyToroaCTM^ B 
TO^aaora b HHTepaane TeMnepaTyp orl2C I ao 
350°C b TeseHne 32-37 «i c TeM, mto6« 6.«no 
aoctm rHyTO MonnpHoe cooTHomeHwe awa k 
SaMMonH6AeHa. eoab^paMa h HHxem. 
20 8-10 Monb/Monb. c noc/.eAy"o«UMM o«we- 

HWeM, cyJIb^HAHpOBaHHeM H KOHTaiCTHpOBaHM" 

eu c cb.pt.eM npn TeMnepaType 320-400 u h 
AaB/ieHHM 2.7-4.5 MHa. 

Hobh3H3 M3o6peTeHHB aawiKwaeTCJi B 3K- 
25 THBauHH B TOKe aaoTa KaxanHaaTOpa. sarpy- 
xTeHHoro b peaxTop thapoommctkh. 
ocyuiecTBJineMOH ao ctbahh cynwfrHAHpoBa- 
hhVh KOHTaKTHpoBaMMfl c cupbeM nyreM no- 
CTencMHbro noAi-eMa TeMnepaTypb. ao 35Q t. 
30 c npoMe^yTOHHUMM b uflep*taMM npn 
120 200 350°C c ueibio "aoctm>K6hwji MOii«p- 
HorooTHOUJeHMB aaoTa KOKCHAaMMO/iM6AeHa 
BOAb<|>paHa H HHnenn. paaHOM 8-10 
MO«b/MOi.b, arax^e a HCnonbSoeaHHH KaraAH- 

35 aaTOpa cneAy»u*ero ™"? M *\™° f^SZ, 
Mac.%: M0O3 12-16: NIO 4-6: W0 3 1-6; SKh. 
0.16-0.20: AI2Q3 ocraAbMoe. b kotopw* mow 
♦HUMpyiomwe A o6aBXM okcmaob BO/.b4>paMa » 
xpeMMMfl a Taiwce sacTb okcmaa M0AH6AeHB 

40 C1-6 MaC.%) BHOCflTCfl M3 COOTBCTCTByiOlUMX 

rereponoAHKMcnoT - K P eMHeBOBOflb<J>paMO- 

BOH H xpeMHeMOAH6AeHOBOH. 

n p h m e p 1. AAK>M0MMKe/n,M0nw6AeH0- 

BUH KaTai1H3aTOp. MOAH*MU"POBaHHH* , BOI.b- 

45 ApaMOM m xpeMKHeM. coAep^amwH 16 Mac.^b 

M0O3 (M3 HHX 6 MaC.% BHOCHTCB B «T3nH3a- 
TOP B BHAe KpBMMeMO/.H6AeHOBOH K W Ci.OTb.). 6 
M8C % NIO M 1 M3C.% WO3 (BHOCHTCB B WTa- 
flH3aV0 P B BHAe xpeMHeBO^b^paMOBO*. KHcno- 

50 T y). 0.2 Mac.% SIO2 h 76.8 Mac.% AI2O3. 
larpy^aeTM a peaxrop naeoparopHOW npo- 
tomhoh ycTBHO-xH rH A pooMHCTXH. B peaxTop 
noAaerc. asor. pacxoA kotodoto »a npor«^ 
hhh acero npouecca axrHBauHH xaTannsaTopa 
55 noMep^Haaefca na ypoane 400 ma/h xaran W - 
saTOpa b Mac. B cncTeMe ycTaHaa/iMBaerca 
AaB/ieHHB 0.1— 0.2 Mna. MaMHMaeTC« noA>eM 
xeMnepaTypb. b cnoe xara/iMsaTopa co cxopo- 
Tr^ 157paA/M AO 120»C. Ppn 120°C npo£- 
, jpahtcr BMAep^a b TeMCMwe 4 m. 3ateM 
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xeMnepaxypa b cnoe icaxanMaaxopa noBbiuiaex- 
ITa?200PC m npot,3BO A MT« BU A ep*Ka » 
TeM6HM6 2 m. 3axeM xeMnepaxypa b cnoe naxa- 
.SiSpa noBHUiaercfl ao 350*C m npoM3BO- 
iJS* B« A ep>KKa b reMeHMB 4 «. nocne 
aaaepuieHMf. cxaAMM axxMaauMM. b ^ynbrare 
kotopoSi ycxaHaBiiMBaeTCfl cooxnouieHMe aao- 
» 7 okchabm M onM6 A eHa. Bon^pawa m hmkb- 
„« a wonb/MO/ib, MTanMsaTop owa*A ae J^" 
ao 100°C. npoAYBaetcsi aaoxoM m b cm^to* 
noAaerca BOAopOACOAepxauiMM raa. coa«P- 
*ihV« cepoaoAopoAB b icoTopoM cocxaanaex 
O 5-3% (adctbtomhob A"* npoeeABHwa cynb- 
-*^2h«» xaxanMaaxopa). Ha cynbOMAH- 
poBaHHbiA icaxanMaaxop noAaerca c«pb€ i ». 
cwecu c BOAopoAcoAepKamwM rasoMM npoBO- 
nmc« npouecc ero rMAPOOMMCXKM npM xeMne- 

320°C m AaaneHMM 2.7 MHa. Bp 
npMMepBx b6beMHa* cxopocxb hoabmi. cupba 
noAAep*KBa/,acb 4 h\ b xaMecxae cupba bo 
BcexnpwiMepax M cnonb3p B anacb *pa.cuMB am- 
aenbHorp xonnnea co cneAywmMMM noicaaaxe- 
n«MM icaMecxBa. 

0>paKUwoHHbi(* cocxas: 
50% neperonaexca R 
npw TeMnepaxype. C 
96% neperonaexca 
npn xcMnepaxype. C 
TeMneparypa BcnuuiKM 
b aattp. XMrne, °C o »° 

TcMnepaxypa 3acxwBaMM«, C V 
CoAep)KaHMe cepu. Mac.% 
CoAepJKaHMe aaoxa. Mac.?. y.* 
CoAepsKaHMe apoMa- 
xniecicvix yr/i-OB. Mac.% 
nnoTHOCTb npw TeMne- 
paxype 20°C. r/cw 3 0.847 
B peay/ibxaxe npoBeAeHMoro npouecca 
ruAPOOMMCXKH cxeneHb rMAPOo6ecce P MBaHM». 
cwpU cocxaBvina 96.8 oxh.%. cxeneHb abbso- 
TMpoBaHMB 30.2 oxh.%, cxeneHb "WPMpoBS- 
hmh apoMaxuMecKMX yrneaoAopoflOB 45.6 oxh V 
no m m e p 2. AniOMOHMKe/ibMOflM6AeHO-. 
bum Kaxannaaxop. MO A "*MU*POBaHHwft .Bonb- 
4>paMOM m KpeMMMeM. coAep*amM« 14 Mac.%. 
M0O3 (-3 hux 3% bhocmxcb b xaxanMsaxop • 

BMAB icp6MHeMO/>M6A6HOBOa KMCnOTH). 5 

Mac % NiO. 4 Mac.% WOa (bhocmxch b xaxaflM- 
aaxop a enine KpeMHeBO/ib4»paMoao« KMcnoxu 
OM.% S.0 2 . 76.81 Mac.% Al20 3 
exca b peaicxop na6opaxo P HOM npoxOMHO* yc- 
xaHOBKM ruAPOOMncxKM. B pearrop noAaexca 
laox pacxoA xoxoporo na npoxa* 
npouecca axxMaauMM xaxan^axopa noAAe£ 
xLaeTC, Ha ypoeHe 550 nn/n ^an^axopa 
B^ac B cucxeMe ycxanaenMBaexca fl aBflBHMe 
0 1-0 2 Mna m HaHMHaeTC« noAbeM xeMnepa- 
T ; pu 'a cnoe xaran^axopa co "ppocrbo 
15°/mao 120°C. Pp^xeMnepaxype 120 Cnpo- 
M3B oA^cfl B« A ep)«w b xeMeMne 5 m. sbtom 



xeMnepaxypa b cnoeyaxanwaaxopa noBwiuaex- 
cn ao 200°C m npoM3BOA««TC« BUAepJWM b Te- 
MeHne 2.5 < aaxeM xeMiiepaxypa b cnoe 
' Kaxamwaxopa noBbiiuaeTW AO 350 Cm npowa- 
5 boamtcs BbiAepxtxa b xeMeH^e 5 m. nocna aa- 
BepiueHiw cxaAMM. aKXMBaunw. b peaynbxaxe 
KOxopoa ycxaMaBnMBaexcw cooxHOuieHwe aso- 
• xa k OKCMA3M Monw6AeHa. Bp/iwfrpaMa h hmkb- 
iir 9 MO/ib/MOflb. wxariwaaxop oxna*Aaexc« 
10 AO1Q0°C.npoAyBaexcjia3OTpMiicynb4>MAMpy- 
exc«: Ha cynb«». M AMP0BaHHbirt itaxanMaaxop no- 
Aaexcn cupbe b cMecM c boaopoacoabpskbiamm 
raaoM m npoBOAHTOi npouecc ero tmapoomhcx. 
km tip* xeMneparype 360 P C » ABBneMMM 3.5 
15 Mna. B-peayflbxaxe npoBeAeMHoro npouecca 
rwAPoosMCxicM cxeneHb rv.APop6eccBpMBaHMii 
cbipbR cdcxaBi«ia98 ox«.%. cxeneHb AeaaotM- 
poaaHMfl 32.9 oxh.%. cxeHeMbTMAPMpoBaHM- 
apoMaxMMecicMX yrneBOAopoAOB 43,2 oxh.>. 
20 n p m m e p 3. An»MOHMiteJibMOflM6AeMO- 
buA kaxaniwaxop. moa m 4)^ uMpoea h B 0"b* 
ApaMOM m xpeMHweM. coabp?^"**'** 12 Mac> * 

MOOS (M3 HMX 1 MaC.%-BHOCMXC» B KBTBn^- 
XOO B BMAe KpeMHeMO/lM6AeHOBD« XMCnOXU) 1 

25 Mac.%NI0.6Mac.%W03(BHOC M xcBBKaxa n M- 

33XOP B BMAe KpeMHeBOnb<|.paMOBOft KMCIlOXbl]. 

Z ^6 Mac.% SlOa m 77.84 Mac.% AI2O3. aarpy« 
»aexc« a peaicxop fla6opaxopHO« npoxoHHOM 
ycxaHOBKM rwAPOOMMCTKM. B peaCTop noAaer- 
30 c» aaox, pacxOA koxodofo Ha npox«xceHMM Bce- 
ro npouecca aicTMBaMMM xaxanMaaxopa 
noAAepxMBaexcB na ypoene 700 nn/n Kaxajiw - 
aaxopa b mbc B cwcxeMe ycraHaenMBaexcn 
AaaneHMe 0. 1-0.2 MFIa m Ha«MHaexc« noAveM 
35 xeMnepaxypbi b cnoe xaxanMaaxopa co cxopp- 

35 cx^ l^ 

ca BbiAepxxa b reieHMe 6 m. sbxcm 
xeMnepaxypa b cnoe KaxanMsaxopa noab , tuaex- 
ca no 200°C m npoM3BOAMXC« BMAepxtxa e xe- 
40 mbhmb 3 m. aaxeM TeMnepaxypa b cnoe 
Kaxann3axopanoBb,aiaexca ao350 °C « "P^ 
BOAMTC-. BUAepmica b xeseHMB 6 m. nocne m- 
aepujeHMa cxaAMM atcxMBauMM, b Peay^aTe 
K oxopoi»ycxaHaBnMBaexc» oxHOiueHMe aaoxa k 
45 oKCMAaM MonM6AeHa. aonb^paMa m MM*en>. 10 
Monb/Monb. xaxanM3afop OKnaxwerc. AO 
100°C npoAyBBBTCB aaoTOM m cynb4»MAMpyer 
ca Ha cynb4>MAMP0BaMHb!M icaxanMaaxop no- 
' naexcBCMpbeBCMecMCBOAopoACOAep^amMM 
50 raaoM m npoBOAMxca npouecc ero raAPOOwcr- 
50 KM npM x?Mne?ary P e 400°C H « 
Mna B pe3ynbxaxe npoeeAeHHoro npouecca 
rwflpoOMMCTKM cxeneHb rMAPOo6eccep*B a M*» 
cbTpb" cocxaBMna. 98.6 oxh.%. cxeneHb Aeaao- 
55 xmpobshmb 34.3 oxh.%. cxeneHb rMAPv.poea, 
HMa apoMaxMMecxMX yrneBOAopoAOB - «i.b 

°™'cpaBHMxenbHafl xapaKxepMCxnua cnoco- 
6ob riiApooMMCxxM (kpaxuMM fl M3enbHoro ton- 
nHBa npeACTaBneMa b xa6nwue. 
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PeaynbTarw no*a3WBaK>T, mto npoBefle- 
Hkie rviAPOOMMCTitw no npeA/ioateHHOMy cnb- 
co6y noaeonniOT noawcMTb cTeneHb 
Aea30TMpoB3MWJi cwpbR b 1,6 paaa, crane^b 



rwApwpoBffHMrt apoManmecKwx yrneBOAopo- 

AOB B 1.3 P333 W.3TWM C8MUM ItOliyMWTb 
3 KOI) OrMMGCKM SMCTWe He^TBnpO- 



CpaBMHTenbHa- xapa*Tep«CTn.ta cnoco6oB mAPOOMHCT^ 4*3x4*11 A*3e*bHoro tohiimbb 



flpMMep 



1 

2 

npnporo- 
TUny 



npOAOA" 

)KMteilb- 
HOCTb 

TepMOo6- 
paooTxw 
KaTanMaa- 
Topa bto- 
Ke a3crra, h 



32 
34.5 
37 



Mo/inpHpe 

OTHOUie- 

hm6 aaoTa 

K OKCMABM 

moamGab- 

HB, BOilb$* 

paMd m 

HMKB/lfl. 
MOilb/ 
/MO/lb 



s 

9 
10 



VCnOBHfl npOBfiABHMB 


CreneHb 


CTeneHb 


CteneHb 


noou 


Bcca 


tmapo- 


A6B30TI4- : 




TeMnepa- 


abb/1 eHwe. 


oSeccepw- 


DOBdHMA 


eaHMA Bpo- 


Typa, °C 


Mria 


BdHMJl 


CUpbft, 


: MBTMMBC* 






CUpbfl, 


OTH; % . 


KMxyr-oaV 






OTM.% . 




OTH.% 


320 




96.8 


30.2 


45.6 


360 


3.5 


98.0 


32.9 


43.2 


400 


. 4,5 ' • 


98.6 


34.3 


41,8 


320 


3.0 


96.5 


18.0 


30 J 



d> o p m y n a m s o 6 p e t e m m »:.' 

cnOCOS mAPOOMMC^M HEjTJh! 
HblX AMCTMJ1J1«THWX 0>PAKUtW ft 
npMcyrCTBMM BOAOp6ACOAep*au»Bro rasa", 
Kara/wsafopa. ^p*au^ okcM^ 
/.MSAeHa. HKiceiii. ft bihommmh* tip* noB^r 

MBKJUIM** CT8AMIO cynb4>w«»POBaMM».. 
oTAMMawmwWi. tbm. mto *>»"*WPr Kr: 
TanwaaTOp. AoncwiHMTentHO coAep*amM« ; 10 

OKCMA BOJIl^paMa. BBOAMMWft • 

icpeMHeBonw|»paMOBO« nntnoru. oiccftA'. 
' KpBMHMfl . npM cneAy»mP« cooTHOUienm,; 

KOMnPHeHTOB. M8Ci%: - A l ■' 

Oiccw MoAMSABHa : 12.0 - 16.0115 

B TOM MMCflB OKCVIA MO/1M6- 
ABHd BMOCWMbl*. B BMAB 



KpeMHeMOilMGABHOBOA Kwcho- ^ 0 . 6 -Q ■ 
Orcma mmwm 4 .0 - 6. 0 

Okcka BonwfrpaMa Yl A 0 20 

koTopuft npcABapwrenbHO noABepraiOT ; 
aKTMBdUMM b Tbice B30T8 nyTCM HarpBBa 
cnoii MTaiiMsaTopa AP 350X c npoMexr 
TOHHbiMU BWAep^MW np* 12D*P b TeMB- 
hmb 4 - 6 m. 20CTC b teMBHwa 2 - 3 m, 
350C b xeMBHwe 4 ^ 6 m a*" AOCTH*e- 
HMn MonnpHoro cooTHpuieMHfii aaora k ox- 
CMAaM Moiiw6AeHa f ; B6nb4>paMa m hmkca». 
paaHoro 8 - 10 MO^/Monh C nocneAyw 
mv, M ox7iax<AeHMBM. cy/ib*WwpoaaHMeM " 
KOHTaKTMpoBaHHeH c cupwsM npw 320 
400'C M ABB/ieHMM 2,7 * 4,5. Mfla. 



CocT8BWT6Ab Jl. KapnoBa 
PeAanTop M. CaMepxaHoaa . TexpeA M.MopreHraji 



Kopperrop hA. CaM6opcxan 



3axa3 1363 



TMpaW RoAnwcHoe 
HnO TIomcx* PocnaTBMTB _ 
1 13035. Mocxaa, 3K*35. Payutcxaw Ma6„ 4/5 



np W 3BOACTBeHHO-H3AaTenwcx Mft xo mohhbt ma Tem-. r. V^opoA. ynTarap.Ha. 101 



